The bifunctional enzymes of antibiotic resistance.
The evolutionary union of two genes--each encoding proteins of complementary enzymatic activity--into a single gene so as to allow the coordinated expression of these activities as a fusion polypeptide, is an increasingly recognized biological occurrence. The result of this genetic union is the bifunctional enzyme. This fusion of separate catalytic activities into a single protein, whose gene is regulated by a single promoter, is seen especially where the coordinated expression of the separate activities is highly desirable. Increasingly, a circumstance driving the evolution of the bifunctional enzyme in bacteria is the resistance response of bacteria to antibiotic chemotherapy. We summarize the knowledge on bifunctional antibiotic-resistance enzymes, as possible harbingers of clinically significant resistance mechanisms of the future.